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PROVIDE A SEMICONDUCTOR SUBSTRATE HAVING A PATTERNED INTERCONNECT LAYER 

FORMED THEREON 








DEPOSIT A FIRST DIELECTRIC MATERIAL OVER THE PATTERNED INTERCONNECT 

LAYER 








DEPOSIT A FIRST ELECTRODE MATERIAL OVER THE FIRST DIELECTRIC MATERIAL ^ 






DEPOSIT A SECOND DIELECTRIC MATERIAL OVER THE FIRST ELECTRODE MATERIAL ^ 
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DEPOSIT A SECOND ELECTRODE MATERIAL OVER THE SECOND DIELECTRIC MATERIAL 
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DEPOSIT A THIRD DIELECTRIC MATERIAL OVER THE SECOND ELECTRODE MATERIAL 



PATTERN THE THIRD DIELECTRIC MATERIAL AND THE SECOND ELECTRODE MATERIAL 
TO FORM A TOP ELECTRODE OF A FIRST CAPACITOR 
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480 



PATTERN THE SECOND DIELECTRIC MATERIAL AND THE FIRST ELECTRODE MATERIAL 
TO FORM A TOP ELECTRODE OF A SECOND CAPACITOR, TO FORM A MIDDLE 
ELECTRODE OF THE FIRST CAPACITOR, AND TO DEFINE A RESISTOR 



FORM AT LEAST ONE ELECTRICAL CONTACT COUPLED TO AT LEAST THE TOP AND 

MIDDLE ELECTRODES OF THE FIRST CAPACITOR AND TO AT LEAST THE TOP 
ELECTRODE OF THE SECOND CAPACITOR, AND FORM AT LEAST TWO ELECTRICAL 

CONTACTS TO THE RESISTOR 
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FIG. 4 
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PROVIDE A SEMICONDUCTOR SUBSTRATE HAVING A PATTERNED INTERCONNECT LAYER 

FORMED THEREON, WHERE PORTIONS OF THE PATTERNED INTERCONNECT LAYER 
DEFINE BOTTOM ELECTRODES OF A FIRST CAPACITOR AND OF A SECOND CAPACITOR 
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DEPOSIT A FIRST DIELECTRIC MATERIAL OVER THE PATTERNED INTERCONNECT 

LAYER 
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PATTERN THE FIRST DIELECTRIC MATERIAL TO FORM AN OPENING THAT EXPOSES 
A PORTION OF THE PATTERNED INTERCONNECT LAYER 



DEPOSIT A FIRST ELECTRODE MATERIAL OVER THE FIRST DIELECTRIC MATERIAL 
AND WITHIN THE OPENING SUCH THAT THE FIRST ELECTRODE MATERIAL CONTACTS 
THE PORTION OF THE PATTERNED INTERCONNECT LAYER 
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DEPOSIT A SECOND DIELECTRIC MATERIAL OVER THE FIRST ELECTRODE MATERIAL 
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DEPOSIT A SECOND ELECTRODE MATERIAL OVER THE SECOND DIELECTRIC MATERIAL 
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DEPOSIT A THIRD DIELECTRIC MATERIAL OVER THE SECOND ELECTRODE MATERIAL 



PATTERN THE THIRD DIELECTRIC MATERIAL AND THE SECOND ELECTRODE MATERIAL 
TO FORM A TOP ELECTRODE OF THE FIRST CAPACITOR 
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PATTERN THE SECOND DIELECTRIC MATERIAL AND THE FIRST ELECTRODE MATERIAL 
TO FORM A TOP ELECTRODE OF THE SECOND CAPACITOR AND AT LEAST A PORTION 
OF A BOTTOM ELECTRODE OF THE FIRST CAPACITOR 



FORM AT LEAST ONE ELECTRICAL CONTACT COUPLED TO EACH OF THE TOP AND 
BOTTOM ELECTRODES OF THE FIRST CAPACITOR AND TO EACH OF THE TOP AND 
BOTTOM ELECTRODES OF THE SECOND CAPACITOR, WHERE EACH OF THE ELECTRICAL 
CONTACTS ARE FORMED SUBSTANTIALLY SIMULTANEOUSLY WITH EACH OTHER 
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FIG. 9 
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FIG. 13 



PROVIDE A SEMICONDUCTOR SUBSTRATE HAVING A PATTERNED INTERCONNECT LAYER 

FORMED THEREON 
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DEPOSIT A FIRST DIELECTRIC MATERIAL OVER THE PATTERNED INTERCONNECT LA~YER^ J5J0 



PATTERN THE FIRST DIELECTRIC MATERIAL TO FORM A FIRST OPENING AND 
A SECOND OPENING IN THE FIRST DIELECTRIC MATERIAL 
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DEPOSIT A FIRST ELECTRODE MATERIAL ON THE FIRST DIELECTRIC MATERIAL 
AND IN THE FIRST AND SECOND OPENINGS 
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DEPOSIT A SECOND DIELECTRIC MATERIAL ON THE FIRST ELECTRODE MATERIAL )f 1525 



DEPOSIT A SECOND ELECTRODE MATERIAL ON THE SECOND DIELECTRIC MATERIAL ~\l530 



DEPOSIT A THIRD DIELECTRIC MATERIAL ON THE SECOND ELECTRODE MATERIAL )f 1535 
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DEPOSIT A THIRD ELECTRODE MATERIAL ON THE THIRD DIELECTRIC MATERIAL f 1540 



DEPOSIT A FOURTH DIELECTRIC MATERIAL OVER THE THIRD ELECTRODE MATERIAL* |^J545 



PATTERN THE FOURTH DIELECTRIC MATERIAL AND THE THIRD ELECTRODE MATERIAL 
TO FORM A TOP ELECTRODE OF A FIRST CAPACITOR 
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PATTERN THE THIRD DIELECTRIC MATERIAL AND THE SECOND ELECTRODE MATERIAL 
TO FORM A MIDDLE ELECTRODE OF THE FIRST CAPACITOR AND A TOP 
ELECTRODE OF A SECOND CAPACITOR 



PATTERN THE SECOND DIELECTRIC MATERIAL AND THE FIRST ELECTRODE MATERIAL 
TO FORM A BOTTOM ELECTRODE OF THE FIRST CAPACITOR AND A BOTTOM 
ELECTRODE OF THE SECOND CAPACITOR 
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FORM ELECTRICAL CONTACTS TO EACH OF THE TOP, MIDDLE, AND BOTTOM 
ELECTRODES OF THE FIRST CAPACITOR AND TO EACH OF THE TOP AND BOTTOM 
ELECTRODES OF THE SECOND CAPACITOR 
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PROVIDE A SEMICONDUCTOR SUBSTRATE HAVING A PATTERNED INTERCONNECT LAYER 
FORMED THEREON, WHERE THE PATTERNED INTERCONNECT LAYER FORMS A BOTTOM 
ELECTRODE OF A SECOND CAPACITOR AND IS ABSENT FROM A FIRST CAPACITOR 
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DEPOSIT A FIRST DIELECTRIC MATERIAL OVER THE PATTERNED INTERCONNECT 

LAYER 
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DEPOSIT A FIRST ELECTRODE MATERIAL OVER THE FIRST DIELECTRIC MATERIAL 
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DEPOSIT A SECOND DIELECTRIC MATERIAL OVER THE FIRST ELECTRODE MATERIAL 



X 



DEPOSIT A SECOND ELECTRODE MATERIAL OVER THE SECOND DIELECTRIC MATERIAL 
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DEPOSIT A THIRD DIELECTRIC MATERIAL OVER THE SECOND ELECTRODE MATERIAL 
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PATTERN THE THIRD DIELECTRIC MATERIAL AND THE SECOND ELECTRODE MATERIAL 
TO FORM A TOP ELECTRODE OF THE FIRST CAPACITOR 



1770 



1780 



PATTERN THE SECOND DIELECTRIC MATERIAL AND THE FIRST ELECTRODE MATERIAL 
TO FORM A TOP ELECTRODE OF THE SECOND CAPACITOR AND AN ELECTRODE OF 

THE FIRST CAPACITOR 



FORM AT LEAST ONE ELECTRICAL CONTACT COUPLED TO AT LEAST THE TOP AND 
BOTTOM ELECTRODES OF THE FIRST CAPACITOR AND TO THE TOP AND BOTTOM 
ELECTRODES OF THE SECOND CAPACITOR 
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